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The greater richness of the northern galactic hemisphere is as obvious here as in the earlier survey to the thirteenth magnitude. North of latitude +400 the average number per square degree to magnitude 18.2 is 17.8; south of -40°it is 12.6 . The difference may be partially the result of our location north of the galactic plane, but the large deviations from region to region show that little trust can be placed in quantitative deductions based on these values. Figure 2 shows the relation of density to galactic latitude and longitude for the individual regions. An area on the chart is proportional to the corresponding surface area, a result obtained by making the radii of the boundary lines of the various latitude zones proportional to V/1 -sin 0 . all-important, we were at pains to devise for the work a glass apparatus which, while very simple, enabled us to meet the following specifications: (a) superheating cannot occur; (b) time at equilibrium can be protracted at will; (c) every portion of the glass used can be freed from capillaries; (d) all of the completed apparatus can be strongly heated; (e) no tubes of capillary bore form E-DA part of the apparatus; (f) no glass septum need be broken within the dry apparatus; (g) no mercury or stopcocks are used; (h) the purified phosphorus pentoxide and purified benzene can be redistilled direct into the apparatus; (i) the mass of desiccant used can be many times that of the substance to be dried; (j) the apparatus can be charged tinder dust-free conditions; (k) desiccation at elevated temperatures is possible.
The importance of conditions (d) and (j) has been pointed out elsewhere.'4
The apparatus consisted of a simplified isotenisco,pe,'5 with a 2-cc.
bulb A, connected as shown in the diagram to a cylindrical bulb B of about 70-cc. volume, which contained the desiccant. During vapor pressure measurements, the latter bulb could be jacketed by water of known temperature, while the small bulb, containing benzene, was immersed in a stirred oil bath, according to standard isoteniscope technique. The small tubes, shown sealed off, at C, D and E were used for introducing the materials and for currents of dust-free oxygen or nitrogen. The apparatus could finally be sealed off with a content of many grams of phosphorus pentoxide, about one gram of solidified benzene at -750, and nitrogen gas at known temperature and pressure, near that of the room. The temperature at which the vapor pressure of the liquid benzene was equal to that of the nitrogen, with its partial pressure of benzene vapor, at 180 may be called the boiling point of the sample. After expulsion of the nitrogen from bulb A by boiling out, the identity of these two pressures is recognized by the equality of level of the liquid benzene surfaces in the two limbs of the trap F. The boiling point determined in this way immediately after sealing coincided with the known boiling point of the sample as previously ascertained by the customary methods. It has been shown elsewhere'6 that the water content of such benzene is insufficient to cause by its removal a boiling point change near 800 of over 0.10.
For purposes of desiccation, the liquid benzene was transferred to bulb B in contact with the desiccant. When, after a lapse of weeks or months, it was desired to redetermine the boiling point, the benzene was distilled at room temperature into bulb A, maintained at a lower temperature.
In most of our experiments we permitted the drying process to take place at room temperature. In other experiments, we used temperatures as high as 1500; in which cases, to minimize danger of bursting the apparatus, we enclosed it completely in an iron tube containing benzene whose vapor pressure at the elevated temperature offset that of the benzene within the glass apparatus.
Some of the experimental results which we obtained by these methods may be summarized as follows: 1. When benzene was dried with ordinary phosphorus pentoxide no change in its vapor pressure was observed.
2. When benzene was dried with purified phosphorus pentoxide but without precautions to exclude dust, no change in its vapor pressure was observed.
3. When benzene was dried with purified phosphorus pentoxide with precautions to exclude or destroy dust, its vapor pressure near 80°was (a) markedly lowered if the drying process has been carried on at room temperatures, and (b) slightly raised if the drying process had been carried on above 800.
4. In certain cases, under the conditions of (3), no change was observed, a result attributable, for example, to accidental dust, which likewise is sufficient to explain the negative results obtained by others in desiccation experiments.
5. Interpreted in terms of change of boiling point near atmospheric pressure, desiccation under our conditions at room temperature for two months caused a rise of about 0.40, for four months about 0.70, while the maximum rise observed, practically stationary after twenty months, was 2.20. 6 . No evidence was found of "fractionation," even in a sample of benzene whose boiling point had been raised 2.20 by desiccation.
7. When ordinary undried air was slowly admitted by diffusion to benzene whose vapor pressure had been reduced by desiccation to an abnormally low value, the vapor pressure reverted again to the normal value in a few hours. 8 . In regard to reversion to normal boiling point while within the sealed apparatus, no sample of benzene showed such reversion after standing at room temperature. Two samples whose boiling points had been raised 0.40 by two months' drying at room temperature showed complete reversion upon heating near 780 out of direct contact with phosphorus pentoxide for at most three days; whereas a sample whose boiling point had been raised 2.20 by eighteen months' drying at room temperature showed no change of boiling point in either direction upon heating for periods of 18, 4 and 9 days at 1200, 1350 and 1500, respectively. 9 . Samples of desiccated benzene of abnormally high boiling point showed no change from the normal freezing point greater than 0.10.
